SUMMARY An examination of the recent decline in perinatal mortality in Scotland during the 1970s showed that despite substantial changes in fertility and the demographic pattern of births, differences in the age, parity, and social class composition of the obstetric population in this decade accounted for just 7% of the overall improvement in perinatal mortality between 1970 and 1979. The general pattern of relative risks associated with maternal age, parity, and social class remained largely unchanged. Marginal changes in the birthweight distribution, however, were sufficient to account for 13% of the reduction in perinatal mortality. The low birthweight infant, especially those weighing under 1500 g, assumed increasing importance as a factor in perinatal mortality owing to a progressive worsening in the relative risk of perinatal mortality associated with low birth weight. Although regional differences in perinatal mortality persisted over this period, there occurred some lessening of the traditional inequality between western and eastern parts of the country. Finally, registered causes of perinatal mortality are reviewed. In the absence of other explanations the results of this analysis, collectively, suggest that much of the recent decline in perinatal mortality was perhaps due to changes in obstetric practice and in the clinical management of neonatal morbidity.
One of the findings of the House of Commons Select Committee on Social Services in its recent inquiry into perinatal and neonatal mortality' was that the Scottish perinatal mortality rate in 1979 was likely to be less than that for England and Wales. In fact, beginning in 1978, annual rates of perinatal mortality in Scotland have been slightly lower than those in England and Wales, thus reversing one measure of inequality in public health that had persisted since comparisons became possible in 1939 . Between 1970 and 1980 , the Scottish perinatal mortality rate fell from 25 to 13 per 1000 births with most of the improvement occurring after 1975. This period was characterised by three principal developments affecting the reproductive experience of the Scottish population; firstly, there were substantial changes in fertility and in the demographic and social characteristics of the obstetric population. Secondly, the decade was associated with more active obstetric intervention as seen, for example, in rising rates of caesarean section. Thirdly, there was the introduction of increasingly advanced policies for clinical management of neonatal morbidity. As Silverman2 has pointed out, however, the collective effect of these different influences is complex, and it is difficult to attribute improvements in perinatal mortality to specific changes in clinical policy. In this paper we estimate the impact of demographic factors in the decline in Scottish perinatal mortality, examine trends in the distribution of birth weight and weight-specific mortality, review regional differences in perinatal mortality, and report recent changes in the registered causes of perinatal mortality.
Material and methods
Data on all registered births were obtained from the annual reports of the Registrar General for Scotland for 1970-9. in the relative risk of perinatal mortality for births to women aged 40 or more, the association between perinatal mortality and maternal age and parity remained virtually unchanged throughout the decade.
SOCIAL CLASS
The broad trends in fertility described above were not the same in each of the Registrar General's social classes. II at all ages, with the exception of births to women aged 16-19. This shift was most pronounced for births to women aged 30 or over and was accompanied by a relative decline in the proportion of births in social classes IV and V.
Taken together, changes in the social class, maternal age, and parity distribution of legitimate births in Scotland between 1970 and 1979 accounted for 7% of the improvement in perinatal mortality.
Changes in the social class distribution of births did, however, account for 13% and 17% of the decline in perinatal mortality rates among women aged 30-34 and 35-39 respectively. Despite the overall improvement in perinatal mortality, the approximate relative risk in social classes IV and V changed only slighty from 1 5 in 1970 to 1-3 in 1979. The contribution of these changes in incidence and relative risk to the overall decline in perinatal mortality was negligible.
BIRTH WEIGHT Between 1970 and 1978 the birthweight distribution of Scottish births changed slightly with the proportion of births (both live and still) weighing under 2500 g falling from 6*9% to 6*7% and the proportion weighing under 1500 g falling from 1 1% to 0*9%. Because of the high rates of perinatal mortality in low birthweight infants, however, these very small changes in the incidence of low birth weight were sufficient to account for 13% of the reduction in perinatal mortality between 1970 and 1978.
Although all weight specific rates declined, the greatest reduction (52%) occurred in infants weighing over 2500 g whereas the rate for infants weighing under 1500 g declined by just 16%. The relative risk of perinatal mortality associated with low birth weight thus increased progressively (table 4). In 1970 the average risk of perinatal mortality for infants weighing under 1500 g was 28 times the average risk for all infants and 62 times that for infants with birth weights over 2500 g; comparable figures for 1978 were 41 and 108 respectively. These changing differentials also increased the proportion Cause-specific perinatal mortality rates for six categories of deaths are shown in fig 2. A greater than average decline (54%) occurred in the group comprising complications of childbirth and difficult labour where roughly three-quarters of the deaths were stillbirths. The category comprising anoxia, hypoxia, and immaturity declined by only 34%, reflecting perhaps the increasing significance of low birth weight in the overall pattern of perinatal mortality. The mortality rate from rhesus incompatibility, no longer a significant cause of death, fell by 92%.
The mortality rate from all congenital malformations declined by 40%. This improvement was not uniform for all causes: neural tube defect was the cause of 60% of all congenital malformation deaths in 1970 but of only 40% in 1979. The perinatal mortality rate from neural tube defect fell by 60%, seemingly as a consequence of alphafetoprotein screening and subsequent abortion. Although the number of abortions for "risk of abnormality to the fetus" increased by 163% over the decade,9 10 when these abortions are added to the number of deaths from these causes the rate for "deaths plus abortions" in 1979 was the same as that in 1970. The effect of this policy on perinatal deaths was more pronounced for stillbirths than for first-week deaths. This observation is consonant with the screening test being a more effective instrument for the diagnosis of anencephaly than for other defects; between 1970 and 1979 the perinatal mortality rate from anencephaly declined from 2-3 to 0-7 per 1000 1-00 14-13 1-00 -9-11
Average annual percentage changes in perinatal mortality rates were estimated using geometric means. The risk of perinatal mortality attributable to the interaction and influence of social and environmental factors has yet to be comprehensively examined in Scotland. None the less, the collective impact of these factors is perhaps indirectly illustrated by the falling incidence of low birthweight infants, which accounted for 13% of the decline in perinatal mortality. Changes in weight-specific survival, however, were the primary determinants of the overall improvement in perinatal mortality. While remaining high and declining less dramatically than the mortality rate for infants weighing 2500 g or more, the rate for infants weighing under 1500 g fell by 100 per 1000 and that for infants weighing One of the most satisfying aspects of the changes that occurred was the reduction in regional differences in perinatal mortality. The contribution of demographic factors to the diminution of these differences is difficult to estimate but, recalling the small contribution of these factors at the national level, it seems unlikely that they were a major influence. It is, therefore, difficult to escape the tentative conclusion that these changes were again attributable to changes in the provision and effectiveness of health service inputs. The lack of consistency between the east and west in terms of improvements in stillbirth and first-week death rates also adds weight to this view in the light of regional differences in the provision of specialist neonatal services." The less than average decline in the "anoxia, hypoxia, and immaturity" category-of whom 75% are first-week deaths-may, on the other hand, provide a measure of the lack of comparable progress in reducing the perinatal mortality of low birthweight babies.
If the decline in mortality from these two groups of causes provides a measure of the success of obstetric and paediatric intervention, then one must also conclude that there is continuing scope for further improvement. These two categories had a combined perinatal mortality rate of 8.7 per 1000 in 1979. This rate is roughly comparable to recent overall rates reported from Scandinavia'4 and from local areas within the United Kingdom.'5 It is also important to recognise that national rates can conceal much higher rates in particular localities. In 1979, for example, the perinatal and neonatal mortality rates in the Ayrshire and Arran Health Board were 86% and 197% greater than those reported in the Tayside Health Board. As the demographic features of the obstetric populations in these two areas are virtually identical, inequalities of this magnitude highlight the unrealised potential for further improvement in both regional and national rates of perinatal mortality in Scotland.
Options for further improvement in perinatal mortality would seem, therefore, to have two main features. At the level of national policy, one might conclude that health service investments did contribute to the reduction in perinatal mortality in the 1 970s and that progress of this sort may continue-indeed, the provisional perinatal mortality rate for Scotland in 1981 (at 11.6 per 1000) was 19% below that for 1979.16 One must recognise, however, that reducing perinatal mortality by the better management of the low birthweight baby is essentially a post hoc solution. Given the influence of maternal age, social class, smoking, nutrition, and other factors on the incidence of low birth weight, perinatal mortality may be increasingly confinied to particular high risk groups within the overall obstetric population, thus increasing the need for more effective preventive strategies directed towards reducing the number of low birthweight births in Scotland.
